A total of 50 volunteers was recruited to act as subjects: of these, 28 were women and 22 men. Descriptive data are given in Table 1 . Subjects were volunteers recruited from laboratory staff and from a local aerobics class, which may account for the fact that body fat content is rather lower than might be expected for the normal population. All measurements were carried out by the same investigator.
There is a great deal of interest in the measurement of body fat content in view of the well-established association between an increased degree of fatness and a variety of disease processes. Direct measurements of fat content are not possible except after death, and in humans only a limited number of such measurements have been made. A variety of indirect methods has therefore been proposed to allow estimates of body fat content to be made. Hydrostatic weighing, which measures body density and assumes that the body consists of fat and lean compartments, each with a specific and constant density, is generally recognized as the most 'accurate' method, but this may be misleading as none of these indirect methods has ever been validated directly'. 
Methods
A total of 50 volunteers was recruited to act as subjects: of these, 28 were women and 22 men. Descriptive data are given in Table 1 . Subjects were volunteers recruited from laboratory staff and from a local aerobics class, which may account for the fact that body fat content is rather lower than might be expected for the normal population. All measurements were carried out by the same investigator.
Subjects reported to the laboratory without any restriction on prior food and fluid intake, but subjects were requested to avoid strenuous exercise in the few hours preceding the test. Impedance measurements are known to be sensitive to hydration status, and Br J SD Med 1993; 27(1) 63 
Results
Estimates of body fat content made by the three methods are presented in Table 2 . Analysis of variance indicated that there was no difference between the three methods. Linear regression analysis showed good agreement between the three methods when all 50 subjects were included in the analysis; the correlation coefficient between hydrostatic weighing and skinfold thickness was 0.931, between hydrostatic weighing and bioelectric impedance 0.830, and between skinfold thickness and bioelectric impedance 0.842. When the sexes were compared separately, the agreement between hydro- 
Discussion
Because of the convenience of the method, the use of bioelectric impedance measurements for the estimation of body fat content in man is now widespread. A large number of studies has compared results obtained using this technique with those obtained by other methods. These comparisons fall into two categories: first, those in which impedance is used alone or together with other variables to produce the best possible predictive equation, and second, those which use published predictive equations against which comparisons are made. When impedance measurements are compared with estimates of total body water obtained by dilution methods, the correlations between the two methods are generally good. Lukaski9 reported a correlation of 0.97 between impedance and total body water determined by deuterium dilution in a group of 33 men and women; the predictive equation developed included body weight, height and age. The equations derived by Kushner and There appear to have been fewer studies comparing estimates of body fat content using bioelectrical impedance, together with the equipment manufacturer's predictive equations, with estimates of body fat obtained by other methods. There are difficulties in establishing the validity of the equations used by equipment manufacturers, as these are not normally made available to users. In the present study, however, the correlation between WBRI and FFM estimated by hydrostatic weighing (r = 0.953) was better than that between percentage body fat derived from hydrostatic weighing and that estimated by the impedance method (r = 0.830). This suggests that the population from which the predictive equation used by the manufacturers was derived may differ from the present population.
In the present study, the skinfold method appears to agree more closely with the hydrostatic weighing method than does the BIA method. There may be several factors responsible for this. First, the hydrostatic weighing method estimates body density, and fat content is derived by assuming constant and standard densities of fat and of the fat-free mass.
There are undoubtedly errors in this assumption' 13 The impedance method estimates fat-free mass from an estimate of body water content, and the assumptions involved in calculating fat content from total body water will inevitably lead to differences between these methods, even if total body water is measured correctly4. It appears that many of the equations used for the prediction of body fat content from impedance measurements may have been derived from comparisons against hydrostatic weighing without taking account of this fact. The skinfold thickness equations of Durnin and Rahaman7 which were used in this study were derived from a comparison between skinfold thickness and body density as determined by hydrostatic weighing, and might thus be expected to agree more closely.
The results appear to indicate that either skinfold thickness or bioelectrical impedance can be substituted for hydrostatic weighing where there is a need to determine body fat content. On this population of subjects, there was a slightly better agreement between results obtained by skinfold thickness and those from hydrostatic weighing than between impedance and hydrostatic weighing. This may be due to errors in the estimation of body fat by hydrostatic weighing rather than errors in the impedance method. The reproducibility of the impedance method was less good than that of the other two methods, but this probably reflects the relative inexperience of the operator with this technique.
